PLEURA
The serous membranes surrounding the lungs and lining the thoracic cavity are called the pleurae and consist of two sheets of fibroelastic tissue which are joined at the root of the lung. The pleurae are classified as (1) visceral, and (2) parietal. The visceral pleura adheres to the outer surface of the lungs and cannot be separated from the lung; the parietal pleura lines the space containing the lungs which is the pleural cavity (refs. 24, pp. 1432-5; 551, p. 145-8). The visceral pleura is a thinner layer than the parietal pleura (ref. 115, p. 415).
LYMPH NODES
The lymph nodes associated with the lung tissue are discussed on p. 100 of this chapter. 
IX. UROGENITAL SYSTEM
The urogenital system includes both the urinary organs and the reproductive organs.
A. Kidneys
WEIGHT OF THE KIDNEYS a. Prenatal
The total weight of both kidneys is presented as a function of gestational age in Table  73 (see also refs 2. DESCRIPTION OF THE WHOLE KIDNEY, CAPSULE, MEDULLA, AND CORTEX Each kidney is somewhat bean-shaped; the right one is usually slightly lower than the left one. The longitudinal axis is tilted ventrally, while the anteroposterior axis is directed downward (refs. 24, p. 1458; 92, p. 625; 333, pp. 1326-7) . A fibrous tunic, called the capsule, forms a firm smooth covering of the kidney (ref. 333, p. 1332). The medulla consists of a series (variable number from 8 to 18) of striated conical masses called renal pyramids. The bases of these pyramids are directed toward the circumference of the kidney. The cortex is composed of two portions: (1) a peripheral layer immediately beneath the capsule and extending to the bases of the pyramids, and (2) the renal columns which are located between the pyramids. The intermedullary connections of the renal columns are termed the cortical arches (refs. 24, p. 1467; 333, p. 1334). The collecting system is composed of (1) the nephron, which is concerned with the formation of urine and extends from the outer cortex to the collecting tubules, and (2) the collecting tubules, which serve as the excretory ducts conveying the urine to the renal pelvis (ref. 92, p. 653). The cells of all the tubules (renal, collecting, etc.) of the kidney comprise the tubular cell volume. From 15 measurements on five subjects, the mean tubular cell volume was 93.7 ml with a SD of ~:14.3 ml. The interstitial volume represents all of the tissue other than the tubular cells. The mean of 15 measurements on five subjects was 27.4 ml with a SD of Jc6.2 ml. The extracellular volume includes the interstitial volume plus the fluid in the tubules and the blood in the blood vessels. From these 15 measurements, the mean was 48.8 ml with a SD of q-9 ml. 
DIMENSIONS OF

TISSUE GROWTH OF THE KIDNEY
A value for the cell turnover time in the kidney has not been found in the literature. Except for cell divisions in tubules, mitoses are rare after early postnatal life, but growth proceeds through an increase in the size of cells and structures (ref. 13, p. 47).
B. Ureters
The ureters are two slightly flattened tubes through which the urine passes from the kidneys to the urinary bladder. Table 75 .
The diameter of the ureter in the infant always is relatively, and sometimes is absolutely, larger than in the adult (refs. 646, p. 35; 715, p. 356). In the adult, except for three slightly constricted portions, the ureter is fairly uniform in size, ranging from 1 cm in diameter when extended to as small as 0.1 cm at the constricted portions. The ureters enter the bladder at the upper lateral angle of the base. (The base of the bladder is the upper part as opposed to the neck of the bladder which is the caudal region from which the urine flows.) The openings into the urinary bladder are about 5 cm apart for a distended bladder and about 2.5 cm apart for an empty bladder (refs. 24, p. 1476; 307, p. 595; 333, p. 1338; 358, pp. 368-70).
WEIGHT OF URETERS DURING POSTNATAL L1FE
No weights for ureters were found in the literature, but an estimate was made of 16 g for the adult male and 15 g for the adult female. 
C. Urinary Bladder
The urinary bladder is a musculomembranous sac which acts as a reservoir for the urine (ref. 333, p. 1339).
WEIGHT OF THE EMPTY URINARY BLADDER DURING POSTNATAL LIFE
No mean value for the weight of the urinary bladder was found for adults approximating reference man. A mean value of 45 g was selected from the range of 30- 
CAPACITY OF THE URINARY BLADDER
The physiological capacity is defined as the amount of urine in the bladder when a sensation to void is noticed, without undue discomfort, and the capacity is defined as the amount of urine in the bladder causing undue distress. The capacity of the urinary bladder varies a great deal, especially when disease is present. The size of the adult seems to have little influence on the capacity, but the habit of urination has a direct bearing on the size of the bladder. If the individual urinates frequently, he may be uncomfortable retaining the average amount of urine. There is probably no inherent difference in capacity between the male and female urinary bladder, but if a greater capacity occurs, it is probably due to habit of urination (refs. 24, p. 1483; 70, p. 1717).
Physiological capacity for the newborn:
Physiological capacity for the adult: In Table 73 the physiological capacity of the urinary bladder is presented as a function of age. In the newborn and infant, the urinary bladder lies relatively at a much higher level in the body than in the adult. Most, at least half, of it lies in the abdomen proper. The urinary bladder sinks rapidly during the first 3 years, more slowly until the ninth year, after which it remains stationary until puberty when it again slowly descends and reaches its adult position (ref. 333, p. 1342). In the child, the urinary bladder is pear-shaped or spindle-shaped (ref. 24, p. 1479). When the adult bladder is empty, it assumes the form of a tetrahedron and lies almost entirely within the pelvis. The change in shape results partly from the downward pressure exerted on the top of the urinary bladder by the loops of the intestine. As the bladder fills, it gradually rises into the abdomen and may reach the level of the umbilicus. When filling, the bladder becomes almost spherical in shape. It is situated slightly lower in the female than in the male. In the female, the body of the uterus is above the bladder when the bladder is empty (refs. 24, p. 1479; 307, p. 590). 
D. Urethra
The urethra is a membranous canal conveying urine from the urinary bladder to the surface. The male and female urethras differ in many respects.
. LENGTH The length of the urethra in male and female is presented as a function of postnatal age in Table 75 .
DIAMETER OF THE LUMEN OF THE URETHRA
When nonfunctioning, the urethra is flattened, but during micturition the diameter of the lumen in males is 8. 3 
E. Testes
The testes are two ovoid organs in which the male gametes, the sperm, are formed. They are enclosed in the scrotum which is exterior to the main mass of the body.
TOTAL WEIGHT OF BOTH TESTES
a. Prenatal
The total weight of both testes as a function of gestational age is given in Table 76 . The total weight of both testes as a function of postnatal age is presented in 
TOTAL WEIGHT OF BOTH EPIDIDYMES
The total weight of both epididymes as a function of postnatal age is given in 
G. Prostate Gland
The prostate gland is an accessory gland of the male reproductive system. It is composed of both glandular and muscular tissue.
I. WEIGHT OF THE PROSTATE GLAND DURING POSTNATAL LIFE
The weight of the prostate gland as a function of postnatal age is presented in (greatest dimension) Anteroposterior diameter: mean, 2.7 cm; range, 1.1-6 cm,
SHAPE AND LOCATION OF PROSTATE
The prostate is located in the pelvis and is anterior to the rectum. It surrounds the neck of the urinary bladder and the urethra. In general, it is more or less a flattened conical structure whose base is directed upward and in contact with the caudal surface of the urinary bladder. The apex is the lowermost part (refs. 24, p. 1506; 307, p. 604; 333, pp. 1365-6).
SPECIFIC GRAVITY OF PROSTATE
1.045 (refs. 819, vol. 4, p. 745; 857, p. 58).
TISSUE GROWTH OF THE PROSTATE
The prostate first appears during the third month of pregnancy. Between the seventh month and birth, the fetal prostate shows proliferation and alteration so that during this time the prostate doubles in weight. These effects are believed to be due to the stimulation of the maternal estrogen and persist for 1-4 weeks after birth. At the end of this time, the effects of the estrogen disappear, and the prostate undergoes gradual regression in size. Over the first 10 years, the organ barely doubles in weight. Maturation is very rapid at puberty, and the gland continues to grow until about 30 years of age. After the age of 40 years, involuntary changes become evident so that in a healthy male the organ gradually becomes smaller with increased age and at about 70 years of age the volume of the prostate is a little less than that of a male 25 years of age (refs. 13, p. 48; 358, p. 599). 
COMPOSITION OF ADULT PROSTATE
H. Seminal Vesicles
The seminal vesicles are two sacculated pouches or lobulated organs symmetrically placed on either side of the midline on the caudal portion of the posterior surface of the urinary bladder. Each vesicle is about 5 cm in length and has a capacity of 1.5-3 ml (refs. 307, p. 601 ; 358, p. 594). These vesicles produce a large part of the seminal fluid.
The total weight of both seminal vesicles as a function of postnatal age is given in The total weight of both ovaries is presented as a function of gestational age in Table  78 . 
SHAPE AND POSITION OF THE
SPECIFIC GRAVITY OF THE OVARY
a. Cell Dimensions
The primordial ova first appear in a 2-cm embryo and persist to about 2 months postnatal but no later than 6 months postnatal. The ova grow to a diameter of about 25/zm, and the nuclei are about 12/zm in diameter (ref. 713, pp. 144-6).
The primordial follicles (a resting and storage phase) first appear about the fifth month of gestation (L = 19 cm) and persist until some years after menopause. The ova of the primordial follicles are about 40/xm in diameter, and the nuclei are about 20 ~m in diameter (ref. 713, pp. 145-6).
The growing follicles are first observed in the 130-140-day-old fetus (L = 23.5 cm). and are still present in many females who are in their early fifties. During prenatal and postnatal life the diameter of the ova of these growing follicles ranges between 55-90/zm, and the diameter of the nuclei range between 16 and 30/xm (ref. 713, p. 146).
The Graafian follicles first appear during the sixth month of pregnancy (L = 28 cm) and occur for a few years after menopause. During postnatal life, the ovum of the Graafian follicle is about 120/xm in diameter, and the nucleus is about 30/~m in diameter (ref. 713, p. 146).
b. Number and Percentage of Ovarian Cells in the Ovaries of the Fetus and Postnatal Female
The cells may be classified as somatic or germinal. The latter are subclassified as normal or atretic (degenerating) germinal ceils. A few cases have been examined, and the percentages of each are tabulated in Table 80 . Age (b) (y) and n 2 (n = 2) 3 (n = 2) 4(n = 2) 5 (n = 2) 6 (n = 2) 7 (n = 2) 8(n =2) Neonatal (n = 2) 
c. Tissue Composition of the Ovary
The structure of the ovary varies with age and with the stage of the ovarian cycle. The ovary consists of(l) a medulla which is composed of connective tissue fibers, smooth muscle cells, and numerous blood vessels, nerves, lymphatic vessels, and supporting tissue; and (2) a cortex which is made up of connective tissue, the stroma, that contains numerous germ cells in various stages of maturity (refs. 24, p. 1511; 307, p. 610).
From birth until the menarche, the growth of the ovary is largely the result of an increase in size of the stroma and the covering mantle. The reticular fibers undergo drastic changes in their orientation. Simultaneously with the increase in size of the stroma, there is a decrease in the number of 6ocytes (ref. 853, pp. 598, 613) . At birth the follicularstromal ratio is one, but during the first year it is reduced to two-thirds or three-fourths In contrast to the male germ cells, the female germ ceils do not divide any more after birth except for the last two meiotic divisions leading to the primary and secondary 6ocytes.
J. Fallopian or Uterine Tubes or Oviducts
The Fallopian or uterine tubes or oviducts serve to convey the ova from the ovary to the uterus. 
K. Uterus
The uterus is the organ in which the fertilized ovum normally becomes embedded and in which the developing organism grows and is nourished until its birth.
WEIGHT OF THE UTERUS DURING POSTNATAL LIFE
The weight of the uterus as a function of postnatal age is given in The shape, size, and position of the uterus depend upon age and other circumstances, such as pregnancy.
In the fetus and infant, the uterus is in the abdominal cavity, and it is larger relative to the whole body than in an adult. Its position is almost vertical. Immediately after birth, the uterus of the newborn undergoes a marked reduction in size. In the child, there is little change in size until the prepuberal period when a stage of active growth begins. At puberty, the uterus is located in the pelvic cavity and is pear-shaped. In the adult, the position of the uterus is influenced by the bladder and rectum, depending upon whether one or both is filled or empty. With the bladder and rectum both empty, the body of the uterus is nearly horizontal when the individual is standing; as the bladder fills, the uterus is bent backward toward the sacral vertebrae. The distention of the rectum also influences the position of the uterus. Some coils of the small intestine and occasionally the distended sigmoid colon rest on the region of the fundus. During menstruation the uterus is enlarged and more vascular. The thickness of the endometrium, which is the mucous membrane lining the uterus, is about 0. 
L. Vagina
The vagina is a muscular, highly dilatable canal in the female which extends from the uterus to the external genitalia where it opens to the exterior.
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